Molecular cloning of a complementary deoxyribonucleic acid encoding the thyrotropin-releasing hormone receptor and regulation of its messenger ribonucleic acid in rat GH cells.
Rat pituitary GH cells have been used extensively to study the biochemical actions of TRH on lactotropic cells. To investigate the structure and regulation of the rat TRH receptor (rTRHR), we have cloned its cDNA from GH4C1 cells. Using the polymerase chain reaction with degenerate primers and pools of cloned cDNAs from a GH4C1 cDNA library, a fragment sharing high similarity to the mouse thyrotrope TRHR (mTRHR) was identified. Conventional library screening with this fragment was used to isolate a single cDNA. mRNA synthesized in vitro from this cDNA was injected into Xenopus oocytes, and a characteristic conductance response to TRH was detected by voltage clamp recording. DNA sequence analysis revealed a molecule of 412 amino acid residues, with 96% similarity to the mTRHR. However, in contrast to the mTRHR, the rTRHR had an additional 19 amino acid residues at its carboxy-terminus. A mRNA of about 4 kilobases was identified in GH3 cells. Regulation of the rTRHR mRNA concentration was studied in GH3 cells. Steady state rTRHR mRNA levels were decreased to 30% of the control level by incubation with TRH for 48 h and increased 4-fold by incubation with dexamethasone for 12 h. Southern blot analysis of genomic DNA from GH3 cells gave a simple banding pattern consistent with a single copy gene. We conclude that the rTRHR shares high primary sequence similarity to the mTRHR, but the rTRHR has an extension of 19 amino acids at its carboxy-terminus, which is lacking in the mTRHR.